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PREFACE.

No other event in the history of the investigation
of disease has at once attracted such universal atten-
tion and interest as did the announcement by Dr.
Robert Koch, in 1882, of the discovery of the bacillus
tubereulosis. The alarming prevalence, the obscure ori-
gin, and the almost invariably fatal termination of
tuberculosis, render a better knowledge of it most
highly desirable.

It is the aim of this volume to supply a history of
the study of tuberculosis from the earliest times to
the present day. The records of the investigations
relating to this subject are scattered every-where
throughout medical literature, especially in the pe-
riodical journals. To discover and compile all these
fugitive data was no easy task.

The first five chapters of this work are a free
translation, with a few notes and additions, of the
first part of the very valuable work of Dr. Arnold
Spina, titled ¢ Studien iiber Tuberculose,” which has
just appeared in Germany. Dr. Spina is the first as-
sistant in the laboratory of Prof. Stricker at Vienna,
and is a most formidable critic and opponent of the

theories of Koch.
(v)



vi PREFACE.

The sixth and seventh chapters are new. Spina
brought his history down only to the time just pre-
ceding Koch’s experiments. These two chapters con-
tain an account of the investigations of Koch and of
the various subsequent experiments of other investi-
gators, and their attempts to verify or to overthrow
his conclusions. They include a full deseription of
the latest experiments of Dr. Spina, in which he
claims to have disproved Koch’s theories. A sketch
of Koch’s reply to Spina is given also.

The last two chapters supplement the work of
Spina, and render this volume a complete history of
the study of this disease up to date.

This is.the first attempt to give to English-speaking
readers a work of this character. The book lays no
claim to the title of a compendium, aiming only to
furnish a condensed, but at the same time an exhaust-
ive, review of the most important literature relating
to this subject.

It is hoped that the volume will be found valuable
to the busy practitioner, who has little time to ran-
sack numerous journals and volumes for information,
and also to the student just beginning the subject.
To him who 1s inclined to go into a special study of
tuberculosis, the copious references to original sources
of information will prove of great assistance.

MarcH, 1883, E. E. 8.



HISTORY OF TUBERCULOSIS

CHAPTER 1.

PATHOLOGICAL ANATOMY AND HISTOLOGY.

Franciscus Deleboé Sylvius' was the first writer who
accurately described tubercles of the lung. Even at
that early day, it was known to him that the center of
these tubercles might soften or degenerate, and in this
way give rise to cavities. It is not at all improbable
that Sylvius knew of the existence of miliary tuber-
cles also, since he speaks of ¢tubercula minora.”
He regarded tubereles as enlarged serofulous bronehial
glands ; and here we.have, for the first time, the inti-
mate connection between [;hthisis and scrofulosis
hinted at. : 3

There is no doubt, that Manget® observed miliary
tubercles, for he compared them to millet seed,
“gemen milil.”  Manget made one step in advance,
also, and recognized the fact of a general dissemina-
tion of these miliary tubercles throughout the body.
He, like Sylvius, regarded the formation of cavities

1 Fr. Del. Sylvii, Medicinae Practicae, etc. Avenione, 1630,
(Waldenburg.) =
2Th. Bonnetti Sepulchretum. Joh. Jac. Mengetus. Geneve,
1700. (Waldenburg.)
(M)
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as a result of softened and degenerated tubercles,
and vigorously opposed the old teaching, that
phthisis and uleus pulmonum were one and the same
thing.

The discovery of a general miliary tuberculosis
was afterwards completely lost, and so remained
until™one hundred years had passed, when it was
again brought to light.

The teaching of Sylvius was then corroborated by
the theories of Morton,' who regarded tubercles as a
constant, never-failing, premonitory stage of phthisis
pulmonis. But this assumption, also, soon fell into
oblivion, and was totally forgotten.

Morgagni® agreed, in the principal points, with the
views of Sylvius, but held that the origin of phthisis
solely from softened and broken—down tubercles
had not been proved. He maintained also that the
accepted view, that tubercles were enlarged glands,
was not sufliciently well grounded. Stark,® Reid,! and
Cullen,® soon after agreed with these views of
Morgagnd.

1 Phthisiologie. Translated from the Latin. Helmstedt, 1780.

*De Sedibus et Causis Morborum. Lipsiae, 1827, II. (Wal-
denburg.)

Med. Communie. 1785. (Waldenburg.)

*An Essay on the Nature of Phthisis. London, 1785, (Wal-
denburg.)

5Anfangsgrinde der Arzneikunst (German Translated.) (Wal-
denburg.)
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A step in advance was made by Buaillie,' by the dis-
covery that the larger tuberculous nodules found in
the lungs, to which, for a long time, an effort had
been made to accord a place and sigmificance different
from that of miliary tubercles, were formed by the
confluence of the latter. The characteristic feature
of tubercles is, according to Baillie, neither their size,
nor their location, but the physical properties of the sub-
stance of the tubercles themselves. This substance Baillie
terms “ serofulous matler,” comparing it to fresh cheese,
as did Km‘!riﬁﬁ before him, and hence deseribes it as
“ cheesy.”  Baillie found, too, that this scrofulous mat-
ter was not always in the form of small nodules, but
might also show itself as an infiltration. Portal® at-
terwards replaced the name ¢ scrofulous matter” by
the term, “ tuberculous substance.”

The introduction into medical language of the limit-
ing terms scrofulous,” * cheesy,” and *“tuberculous,”
has exerted a marked influence on the progress and
development of the views and theories regarding
tuberculosis. Thus, by some authors, serofulosis was
identified with tuberculosis, simply because a cheesy
product was present. Again, there were certain lung

' Matthew Baillie. Translated from the English by Soemmering.
Berlin, 1794. (Waldenburg.)

? Commenterius de Vitio Scrofuloso. Lemgoviae, 1789. (Wal-
denburg.)

3 Observations sur la Nature de la Phthisie Pulmonaire, 1799,
(Waldenburg.)
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troubles, which did not give rise to nodules, but only
to cheesy looking alterations, which were regarded as
tubercles; while true tubercles, so long as they did not
show cheesy degeneration, were regarded as tubercu-
lous products.

In contrast with these researches we find the investi-
gations of Vefter! DBased on a number of observa-
tions, he revived the views of Morgagni, that all cavi-
ties were not produced by one and the same process.
He made a close distinction between the produetion
of cavities in consequence of a suppurative inflamma-
tion—having its type in the ulcus pulmonum of the
older authors—and the formation of cavities by the
degeneration of tubercles. Ie pointed out, further-
more, that we could arrive at no conclusion regarding
the similarity and identity of the pathological products
of tuberculosis and serofulosis, based simply upon
the cheesy nature of both. ITe proposed, therefore, to
denominate only the substance forming the tubercles
as “ cheesy,” or “cheese-like,” and to drop entirely from
nomenclature the terms ¢ serofulous” and * tuberculous
substances.”

Further on, it will be seen that the views of Velfer
have gained many adherents in later days.

Vetter, however, in his observations, erred in one
particular.  He denied any connection between the
tubercles of the abdominal organs and those of the

! Aphorismen aus der Patholog. Anatomie. Wien, 1803,
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lungs, and held that tuberculosis of the lungs and
general tuberculosis were two distinet pathological
processes.

An astonishing change was inangurated by the in-
vestigations of Bayle! He was the first who confi-
dently announced that tuberculosis was not a local
process, limited only to the lungs, but was a general
disease involving the whole body, which developed
itself on account of a tuberculous diathesis.

To him belongs the great merit of being the first
to describe the different stages which tuberculous
matter undergoes, and to point out that these meta-
morphoses are characteristic of tubercles. In the
beginning, he says, tubercles are hard, translucent,
and of a grayish color; later, they become soft, cheesy,
and opaque—assuming at the same time a yellow
color—until finally they are entirely liquefied by sup-
puration. Bayle was also the diseoverer of tubercles
of the larynx and trachea. It was he, too, who intro-
duced the term “ tubercle milare” into pathology.

The views of Bayle were still more expanded by
Laennee? Laennec proved that tuberculosis, in the -+
first stage of its development, generally showed itself
in the form of a mihary tuberculosis. [.aennec tanght,
furthermore, that there was only one kind of cavity

A

1 Recherches sur la Phthisie. Paris, 1810. Journal de Méd., - /.

Chir.,, ete.,, VI, 1X. (Waldenburg.)
2 De I' Auscultation. Iaris, 1819, 2d Edition 1826. Transla-
tion of Lud. Meissner. Leipsic, 1832. (Waldenburg.)
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formation, namely, that produced by the softening
and degeneration of tubercles.

This view had already been expressed, as seen above,
by Manget and Morton, without, however, receiving
recognition from their contemporaries This theory
of Laennec’s, supported by numerous observations,
may be regarded as almost undisputed to-day.

Laennee agreed with Baillie as regards scrofulosis.
Since the pathological products of both tuberculosis
and scrofulesis were of a cheesy nature, he saw in
them the same diseased process; and, on this account,
he regarded scrofulosis as a tuberculosis of the lym-
phatie glands.

Laennee found in Broussais' a bitter opponent to
his views. Contrary to Bayle and Laennec, who de-
nied any inflammatory process in tuberculosis,
Broussais declared phthisis to be a chronic pneumo-
nia,—that tubercles were not neoplasms, but the
product of inflammation, and that, too, an inflamma-
tory infiltration into the parenchyma of the lungs.

In this controversy between Laennec and Broussais,
we find the first intimation of the division of opin-
ion which was to prevail later, in which tubercles
were regarded, on the one side, as neoplasms, and the
theory of tubercular infiltration—a result of inflam-
mation—was taught on the other.

I Examen des doctrines medicales, 1816, 2d edition, 1821,
Paris—Historie des phlegmasies, 1808. 2d edition, 1816, Paris,
(Waldenburg.)
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But a still more bitter and dangerous opponent to
the Bayle-Laennec theory was Andral'.  Andral had
observed that pus, at first liquid, was changed by
inspissation into a yellowish cheesy substance; and,
from this observation, he declared every cheesy sub-
stance, including tubercles, a product of inflamma-
tion.

Important as Andral’s discovery of the cheesy met-
amorphosis of pus was, nevertheless, his deductions
concerning the origin of tubercles were not ten-
able. Iis views, also, regarding the characteristic
metamorphosis of tuberculous matter, so often noted
by Bayle and Laennee, are opposed, diametrically, to
the observations of these latter investigators; for,
while they maintained that tubercles were at first
of a semi-solid consistency and later became fluid,
Andral argued from the caseation of pus, that tu-
bercles were primarily fluid, and gradually became
more firm and cheese-like.

The theory of Bayle ard Laennee, however, in spite
of all opposition, gained ground constantly, especially
in France.

In Germany it engaged the attention of Schinlein.?
He differed in some points from the above-mentioned
observers, and rigorously maintained that scrofulosis
and tuberculosis were nol one,—were not identical

processes.

! Med. Klinik von G. Andral. Translated by Fliess, 1342,
4 Pathologie and Therapie, 1839,



14 HISTORY OF TUBERCULOSIS.

But this teaching of Schinlein found no favor in
Germany, and the influence of the French school pre-
dominated, so that even in the works of Cannstatt'
and the first writings of Rokitansky,* tuberculosis and
scrofulosis are used as synonymous terms, and the
latter is often replaced entirely by the former.

Engel® approached somewhat more nearly to Sehon-
lein’s standpoint. He made a careful distinetion be-
tween true tuberculosis and tubercular infiltration.
He identified the latter only with scrofulosis. Tu-
bercles themselves he regarded,as did Cannstatt and
Rolkitansky, as a product of inflammation. The ex-
udation of tubercular inflammations, he says, 1s dis-
tinguished from other inflammatory products only by
its small quantity of water, the exudation assuming
on this agcount a cheesy state.

The great importance attaching to these caseous
substances in the pathology of tuberculosis and
scrofulosis, led to a series of chemical investigations,
mainly confined to the substance of tubercles, with-
out leading, however, to any profitable results. Preuss*
stated that tubercles consisted mainly of caseine. This
assertion, however, was proved to be erroneous by

! Specielle Pathologieund Therapie, Erlangen, 1843.

* Handbuch der Allgem, u. Spec. Patholog. Anatomie,

8 Zeitschrift der Gesellschaft der Aerzte 1, Heft. 5, Prag, 1845.

* Tuberculorum pulmonis analysis chemica, 1835. (Walden-
burg.)
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T. Vogel! The theory that the substance was a com-
bination of proteines was then generally accepted.
Further examinations into the chemical nature of
tubercles furnished but meagre results.

Of much more benefit and use to science have
proved the microscopical examinations first instituted (M,\
by Addison.* Ie was the first observer who made a
minute and exact microscopical examination of tu-
bercles. Ie regarded tubercles as a collection of epi-
thelial cells. These cells, he said, originated from the
white blood corpuscles which are arrested in the
small capillaries, where they undergo a change into
epithelial cells.

From his time on, histological examinations .of
tubercles were diligently followed up, especially after
the difficulties of discovering the genesis of tuber-
culosis and scrofulosis with the naked eye were ree-
ognized.

Lebert® soon came to the front with a most im-
portant assertion. He maintained that he had found
in tubercles peculiar small corpuscles, which were
characteristic of tubercles only. He named these
peculiar formations ¢ fubercle-corpuscles.” He was
also the discoverer of cancer-cells, which were

' Pathol. Anatom. 1, 1845. (Waldenburg.)
? Transactions of the Med. and Surg. Association. Vol. IT. -

(Waldenburg. )
8 Mueller's Archiv. 1844, Traité Practique des Maladies.

Paris, 1849
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supposed to be pathognomonic of carcinoma; he
therefore emphasized the conclusion that cance-cells
were found only in carcimona, and tubercle-corpus-
cles onlyin tubercles. He, having found these same
corpuscles in the products of scrofulosis, therefore
maintained that serofulous glands were {tuberculous
glands. DBut, as an eminent clinician, he could not
drop scrofulosis from the category of distinct clinical
diseases. He therefore endeavored to find a way out
of his dilemma by claiming an identity between tuber-
culous and scrofulous glands only, and otherwise re-
cognizing serofulosis in its old form as a distinct and
separate diseased process. He likewise declared that
form of tuberculosis produced by infiltration of the
lung tissue, as of true tubercular origin, on account
of the presence of his tubercle-corpuscles.

As a further result of the discovery of tubercle-
corpuscles, Lebert taught that tubercles were not in-
flammatory products, but results of a peculiar patho-
logical process.

We will now note what changes and vacillations
the doctrine of the existence of specific tuberele-cor-
puscles has undergone, from the time of Lebert to the
present day, when the results of the investigations
of Robert Koch have sent such a thrill of excitement
thrcugh the whole civilized world.

Strong arguments were soon brought to bear
against the views of Lebert by Reinhardt and Virchow
in Germany.
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Reinhardt,! almost simultaneously with Virchow,?
pointed out that the tnbercle-corpuscles of Lebert
were produced in inspissated pus, from common
pus-cells. IIe showed that through the loss of water
and the consequent drying up of pus, its cells shrink,
losing their usual configuration, and becoming ir-
regular in outline, and, in this condition, are acted
upon but very slightly by acetic acid. These de-
cayea and shrunken pus-cells, he held, were the tu-
bercle-corpuscles of Lebert. Tubercles, therefore, were
simply deposits of pus, and in no way the products
of a distinct pathological process.

It was only a further sequence of the reasonings
of Reinhardt that he regarded tubercles of a gray-
ish color as a product sui generis, since the analogy
between tubercles and inspissated pus could have ref-
erence only to yellow tubercules; for gray tubercles
showed entirely different physical properties. IHe
distinguished, therefore, between gray and yellow
tubercles, and denied the change of the one into
the other. Both had one thing in common, how-
ever, in that each kind was produced by inflamma-
tion—the exudation occurring during the develop-
ment of gray tubercles becoming organized into
connective tissue, while the inflammation in the

' Virchow's Archiv, Bd. 1., 1847. T C’{,«L-"'v
? Ibidem,
2

_f
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development of yellow tubercles went on to the de-
velopment of pus.

Reinhardt deserves great credit for refuting the
theory of the specific character of tubercle-corpus-
cles—a theory which rested on very weak founda-
tions. The theory of a distinet pathological process
as regards gray tubercles, was, however, in the light
of later investigations, not found tenable.

The pathology of tuberculosis had advanced to this
point when Virchow began his investigations.

The first matter for which we owe thanks to
Virchow, was the proof that caseation took place,
not only in abscesses, but also in the most various
pathological products, as carcinoma, sarcoma, and ty-
phoid ulcerations.! For this reason, he did not re-
gard caseation as a distinet pathological process, but
saw in it rather a kind of necrosis—a partial, not
completed, fatty metamorphosis.

Virchow, also contrary to the views of Reinhardt,
placed himself on the side of the Bayle-Laennee
theory, in claiming that the change from gray to
yellow tubercles took place.* To him also, belongs
the merit of having examined more accurately and
thoroughly into the histological structure of tuber-
cles.

' Virchow's Archiv, 1., 1847,

* Wiirzburger Verhandlungen. Bd. I., 1850, Bd. II., 1851,

Die Krankhaften Geschwiilste. Berlin, 1864-1865, Bd. II
Celularpathologie, Berlin, 1859,
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Virchow taught that true tuberculosis showed itself
in the form of very minute nodules or tubercles,
which are built up like granulations, the nodules
being composed of round cells of various sizes, with
granular contents, the cells being connected together
by a delicate net of connective tissue. Sometimes,
he remarks, the cells may become very large, containing
at times more than twelve nuclei. These nodules often
contain blood vessels, which are not to be regarded
as new productions, but as belonging to the sur-
rounding original tissues. Miliary tubercles, he says,
are therefore new heteroplastic formations, and are
to be classed under the heading of the lymphomata.

Virchow came to still other deductions by virtue of
his histological investigations—deductions, however,
which are unwarranted and without proof. Thus, he
laid great stress on the point that miliary tubercles
were heteroplastic, and mnot hyperplastic forma-
tions of already existing tissues. Ie drew, there-
fore, a sharp dividing line between tuberculosis
on the one hand, and the whole series of patholo-
gical changes following tuberculosis on the other.
But this classification was not stricly followed by
himself, for he acknowledges® that those hyperplasize
which he contrasts with tubercles are not always,
strictly speaking, true hyperplasie, but are often
found combined with heterogencous elements. Ie

' Die Krankhaften Geschwiilste,
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acknowledges, too, that in typhoid affections, as
well as in leuncaemia, new formations of hetero-
plastic lymphomata may occur. Ile concedes that
defining tubercles as a new formation, has con-
tributed little to the progress of knowledge; for
it has only replaced one indefinite and meaning-
less phrase by another one still more so. Virchow
leaves us in doubt even as to whether he regards
tubercles as inflammatory or non-inflammatory neo-
plasms, although the great question of the true
character of tuberculosis hinged on this very point
for a long period.

In the meanwhile, French observers— Cruveilhier,'
Lorrain, and flobin*—had not been idle ; nor had they
ceased to regard all cheesy products as of tubercu-
lous origin. Consequently, they pronounced every
case of miliary tuberculosis not followed by case-
ation of tubercles, a distinet disease. They called
the small nodules, or tubercles, ¢granulations.”
Empis?® proposed to call that form of disease which
manifested itself by the production of gray tuber-
cles, “ granulie;” for he, with Lorrain and Robin, re-
garded it as a process totally different from tuber-
culosis. In his views of tuberculosis he agreed some-
what with Virchow, teaching that the most various
diseased products might undergo caseation. Every

1 Traité d' Anatomie Pathologique. 1862,
*Compte rendu, 1854
3 De la Granulie, ete. Puaris, 1865.
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organism, however, which possessed the capability of
leading to caseation, was tuberculous, and therefore,
“granulie” might lead to caseation, if complicated
with tuberculosis.

Let us compare for a moment the views of Virchow
and Empis. According to Virchow, tuberculosis is a
specific disease ; while, according to Empis’s theory, the
disease consists really of three distinet processes—
granulie, tuberculosis, and granulie combined with
tuberculosis.  Virchow sees in caseation a regressive
metamorphosis, while ecaseation is, according to
Empis, the tuberculous process itself. Again, Vir-
chow regards the development of gray nodules as a
fatal disease; Empis does not, since granulie is dan-
gerous to life only when complicated with tuber-
culosis,

The doctrines of Empis found adherents in France
ouly, and helped to widen the breach existing at
that time between the teachings of the French and
German schools. It was only lately that Cornil and
érard took up in part the views of Virchow.

By the labors of Niemeyer and Bukl the pathology
of tuberculosis was expanded in an entirely new
channel.

Niemeyer!' studied especially the relation of phthisis
to tuberculosis. According to him, there are two
kinds of phthisis—the one having its origin in chronic

) Vortrege iiber Lungenschwindsucht. Berl. Klin. Wochensch.
1866 u. 67. /

() I ¥ U
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tuberculosis, the other having for its starting point
pneumonia — especially in the chronie catarrhal
form—which by caseation produces a destruction of
lung tissue. Acute miliary tuberculosis, he says, is
generally but a result of phthisis. As regards scrofu-
losis, Niemeyer agreed with Virchow in taking the
stand-point that it is a distinet process, related to
phthisis only so far as inflammation, in consequence
of serofulosis, may lead to caseation.

Bull' some time previous to Niemeyer’s observa-
tions (in 1857), published the results of two hundred
and eighty post-mortem examinations, twenty-three
of which were cases of acute miliary tuberculosis.
He found that in twenty-one out of the twenty-
three cases of acute miliary tuberculosis, either
cheesy nodules—yellow tubercles—or cavities formed
in consequence of these cheesy nodules, were pres-
ent. From these observations and others to be men-
tioned later, Buhl was led to make the assertion
that acute miliary tuberculosis was a specific infee-
tious disease. He argued that a specific virus was
present in these cheesy nodules; if this becomes ab-
sorbed, minute nodules containing the peculiar poison
become disseminated throughout the whole organ-
ism. Buhl strengthened and supported his argu-
ments by other observations, namely, the topograph-
ical relations of the resulting tubercles to the primary
infecting centers. Ie found that, in the beginning

1 Zeitschrift fiilr Rationelle Medizin, 1857.
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of the disease, miliary tubercles were to be found
only in close proximity to the infecting center; and
that, in the later stages, the recently formed
miliary tubercles—characterized by their small
size, gray color, and soft consistency—were to be
sought for in parts remote from the infecting center,
while the older tubercles, those of larger size and
yellowish color, were situated near the primary cen-
ter. From these investigations, he came to the con-
clusion that the production of tubercles is brought
about by an infection originating in a primary focus,
and which proceeds to develop in a centrifugal
manner.

It is evident that the latter conclusions could be
accepted as positive evidence, only when the first ob-
servation—the constant presence of primary cheesy
nodules—was placed beyond all doubt. Bu/l himself
admits, on the one hand, that in many cases of unmis-
takable acute miliary tuberculosis, the primary center
may be absent; and, on the other hand, that even
when the infecting center is present, miliary tubercu-
losis does not always show itself. This defect in his
rcasoning he passes over with the remark that,
in those cases where the primary center is apparently
wanting, it is so minute that it escapes observation,
while in the other set of cases where, even with the
presence of a cheesy center, miliary tuberculosis does
not follow, it is for the reason that the primary nodule
is often encased by tough, resistant tissue, so that the








































































































































































































































































































































































































































































































































































